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(57) Abstract 

A compound of fonnula (1) or a salt thereof wherein P represents a quinoline or isoquinoline residue or a 5- or 6-mem- 
bered aromatic heterocyclic ring containing up to three heteroatoms selected from nitrogen, oxygen r sulphur; Rj is hydrogen or 
Cj^ alkyl; R2, R3, Rio and Ru are independently hydrogen or C1.6 alkyi, or R|o and Ri i together form a bond, r R2 and 
Rio or R3 and Ri 1 together form a C2-6 aikylene chain ; R4 is hydrogen, Ci^ allg^l, halogen, NR8R9, ORn or COOR12, where 
Rg, Rg and R12 are independently hydrogen or Ci^ alkyl; R5 and R^ are independently hydrogen or Ci^ alkyl ; and R7 is hy- 
drogen, Ci^ alkyl, C|^ alkoxy or halogen; and wherein the urea moiety is attached at the 4-, 5- or 6-position of the indole or 
indoline ring, provided that P is not pyridyl when Rjo and.Rn form a bond, which has been f und to have SHTic receptor 
antagonist activity. 
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INDOLE DERIVATIVES AS 5HT1C ANTAGONISTS 

This invention relates to compounds having phrnnacological adivityt to a 
process for their preparation> to compositions containing them and to their 
5 use in the treatment of wig^winln 

P. FludzinsH et bL, J. Med. Chem. 1986 29 2415-2418 describes 
N-(l,2-dimethyl-3-ethyl-lH-indol-5-yl)-N*-(3-trifIaoromethy^^^ 
which shows selectivity for the rat stomach fundus serotonin receptor. 

10 

A dasB of compounds has now been discovered which have been found to 
have SHTic receptor antagonist activity. 5HTiq receptor antagonists are 
believed to be of potential use in the treatment of CNS disorders such as 
anadetyi depressiozi, obsessive compulsive disorderSi migraine, anorexia, 
1 5 Alzheimers disease, sleep disorders, bulimia, panic attacks, withdrawal 
£nom drug abuse such as cocaine, ethanol, nicotine, and benzodiazepines, 
schizophrenia, and also disorders associated with spinal trauma and/or 
head injuxy, such as hydrocephalus. 

20 Accordingly, the present invention provides a compound of formula (D or a 
salt thereof: 




25 _ ® 

wherein: 

P represents a quinoline or isoquinoline residue or a 5- or 6-xnembered 
aromatic heterocyclic ring containing up to three heteroatoms selected * 
30 from nitrogen, oxygen or sulphur; 
Rl is hydrogen or Ci.6 filkyl; 

H2» ^3, Rio and Rn are independently hydrogen or Ci.g alkyl, or Riq 
and Ri i together form a bond, or R2 and Rxq R3 and Rn together form 
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a C2.6 alkylene chain; 

K4 is hydrogen, Ci^ alkyl, halogen, NRgRg, OR12 or COOR12, where Sg, 
Bg and R12 are independently hydrogen or Gx.5 allg^ 
R5 and B5 are indq>enden11y hydrogen or Cx^ all^^ and 
5 R7 is hydrogen, Ci^ alkyl, Ci^ alkoi^ or halogen; and wherein the uzBa 
moiety is attached at the 4-, 5* or 6-position of the indole or wd^liyrif ring, 
provided that P is not pyndbrl when Rxq and Rxi fi)nn a hond. 

Alkyl moieties within the variables Ri to Rx2 oxe preferably alkyl, 
1 0 such as methyl, ethyl, n- and iso- propyl, most preferably metfagrl. 

Suitable R4 and R7 halogens include chloro and bromo. 

Ssamples of Ri include hydrogen, methyl, ethyl and n-propyl, preferably 
15 metlgi. 

R2 and R3 are preferably hydrogen. Rio and Ru are preferably a bond 
so as to ferm an indole structure. In an indoline structure, Rxo and Ru 
are preferably hydrogen. 

20 

Preferably R4 is hydrogen or methyl, most preferably hydrogen. 
Preferably R5, Rg andR7 are hydrogen. 

25 The Turea moiety can be attached to a caxbon or nitrogen atom of the ring 
P, preferably it is attached to a carbon atom. 

Suitable moieties when the xingP is a 5- or 6-membeied artmiafic 
heteroqrdic ring include pyrazinyl, pyridazinyl, pyzimidixqd, isothiazolyl, 
30 isozazolyl, thiadiazolyl and triazolyL When F is a quinoline or 

isoquinoline residue, the urea moiety can be attached at any position of 
the ring, preferably to the 4-po6itiozL 

The urea moiety is preferably attached at the S-position of the indole or 
35 ind line zing. 
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13ie eonqiouiids of the formula (I) can form add addition salts ynili adds* 
sudi as conventional piiazmaceutically acceptable adds, tat o*w*"pio 
maldc, hydrochloric, hydrobromic, phosphoric, acetic, fiunaric, salicylic, 
dtric, lactic, manddic, tartaric and methanesolphonie adds. 

5 

Compounds of formula (1) may also form N-ozideB or solvates such as 
hydrates, and the invention also extends to these forms, ^en referred to 

herein, it is understood that the term 'compound of formula (D' also 
indttdes these forms. 

10 

^IThen Ri (in an indole) and/or R5 and/or are hydrogen or when R4 is 

hydnny or NRs^ and at least one of Rg and Itg are hydrogen Hie 
compounds of formula d) may exist tautomerically in more than one fmn. 
The invention extends to these and any other tautomeric forms and 
15 mixtures thueo£ 

Certain compounds of formula (1) are capable of existing in stereoisomeric 
forms induding enantiomers and the invention extends to each of these 
stereoisomeric forms and to mixtures thereof indudingiacemates. The 
20 different stereoisomeric forms may be separated one from Ihe other hy the 

usual methods, or any given isomer may be obtained by stex«08pedfic or 
asjmmetric sjmthesis. 

The present invention also provides a process for the preparation otf a 
25 compound of formula (D or a pharmaoeutieally acceptable salt thereof, 
whidi process comprise: 

(a) the coupling of a eomponnd of formula (ID; 



30 




(ID 



with a conqwund of formula (IID; 

35 
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am 



5 wherein B is attached at the 4-, 5* or 6-po8ition of the indole or indoline 
ling and A and B contain the appropriate functional group(8) necessary to 
form &e moiety 'NE^'CONRq'- when coupled, wherein B5' and B^' axe B5 
and Bg as defined in formula (D or groups convertible thereto, and tiie 

vaxiaUes Bi', B2', Ba', Bio', Ru'» R4' ^3. ^10* ^11* ■ 

10 B4 and B7 respectively, as defined in fbimula CD, or groups convertible 
thereto, and thereafter optionally and as necessary and in any appropriate 
order, converting any Bi', B2', Bg', Bio', ^5*» *^ ^7* ^^^^n 

ofher than Bi, B2, B3, Bio, ^ll* ^» ^5' ^ ^ ^7 respectively to Bi, 
R2t 1^3. I^iOi Rll, R4» R5, Re 8od R7, interconverting Ri, R2, R3, Rio. 
1 5 Rll, R4, R5, Rq and B7, and finming a phaxxnaceuticaUy acceptable salt 
thereof or 

(b) cydising a compound of formula CIV): 



wherdn B4', B5', Rg' and R7' axe as defined in formulae dl) and GOD and 
25 C and D contain the appropriate functional groiq>(s) necessary to form the 
indole or indoline ring substituted by Ri', R2*> R3'. Rlo'> Rll' 8b 
defined in formula (HD, and thereafter optionally and as necessary in any 
appropriate order, converting any Ri', R2'. Rs'* Rio't Rll'» R4't R5*. Rg* 
and Ry' when other than Ri, R2, R3, RiO. Rlli R4» Rs* Re R7, to Ri, 
30 R2, R3, RlO» Rll» R4. R5. Re and B7, interconverting Bi, B2, B3, Biq, 



20 




dV) 
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Hii, R4» R5» Eg and R7, and optionally thereafter foxmiog a 
phannaoeutically acceptable salt. 

Suitable exampleB of groups A and B indude: 

5 

(i) Ais-NsCBOandBis-NERe't 

(ii) A is *MHR6* and B is -NsC^O, 

(iii) AiB -NR5*C0L and B is -NHRe*. 

(iv) Ai6-NER5'andBi6-MB6*COL,or 

1 0 (y) a is halogen and B is -NBg'CONHRs', 

wherein R5' and Rg' are as defined above and L is a leaving group. 
Examples of suitable leaving groups L include halogen such as chloro or 
bromo, imidazole, or phenozy or phenylthio optionally substituted for 
example with halogen. 

15 

men A is -NsCsO and B is NHRg' or when A is NHR5' and B is -NsC=0 
the reaction is suitably carried out in an inert solvent for example 
dichloromethane or toluene at ambient temperature. 

20 IVhen A is -NRs'COL and B is •NHRg* or when A is -KHRs* andB is 

•NBg*COL, the reaction is suitably carried out in an inert solvent sudi as 
dichloromethane at ambient temperature optionally in the presence of a 
base, such as triethylamine or in dimethylfonnamide at ambient or • 
elevated temperature. 

25 

When A is halogen and B is -NR^VONSR^', the reaction is suitably 
carried out in an inert solvent sudi as tduene at elevated temperature^ 
optionally in the presence of a base. 

30 The qrcilisation of the compound of fonnula (IV) to prepare indoles (Rio 
and Rii are a bond) may be effected using standard methodology such as 
described in Comprehenmve Heterocyclie Chemistry 1984 4, 313 et seq. or 
J. Het. Chem. 1988 25 p.l et seq. 

35 Examples of the more important rentes include the Leimgruber synthesis, 
the Fischer synthesis and the Japp-Elingemann variation and the 
Maddung synthesis. 
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Ezaznples of the groups C and D in Ihe preparation of indoles indude: 

(vi) C is NO2 and D is CHsCH-NZ2 where each Z is independently 
5 C1.6 alkyl or together represent C2*7 alkylene; 

(vii) C is NRi*.NsC(R2>CH2H3' and D is H; 

(viii) C is NH*NsC(C02X}-CH2R3* andD is H wher^ Xis Ci^ alkyl; 
10 and 

ex) C is NRi'C0R2' and D is CH2E8'. 

The preparation of indolines indudes: 

15 (x) CisNHRi andDisCXR3*)CRii*)CXH2')(Eio')LwhereLisa . 
leaving group. 

Indolines may also be prepared by reduction, e*g. with NaCbTBHs, of 
inddles produced by Tariants (vi) to (ix) above. 

20 

In reaction variant (vi) dioimgnxber synthesis) the compound of fomiula 
(IV) is prepared fixmi die 2-methylnitr0phenyI urea by tira^ 
diallsyiacetal of the diall^lfonnamide OHCNZ2 with heating and the 
product of foxmula dV) Qrdised by hydrogenation over a suitable catalyst 
25 such as palladium and charcoal optionally under pressure to yidd the 
compound of formula d) where RxaS2-^S^^ 



In reaction variant (vii) (Fischer syntheas) the compound of fonnula (IV) 
is prepared from the h3rdrazinophenyl urea by dehydration, preferably by 
30 heating, with the appropriate ketone R2*CO(7H2R3' and the product of 
formula (IV) cTclised by heating with an add catalyst such as hydrochloric 
or sulphuric add. 

In reaction variant (viii) (Japp-Elingemann qncithesis) the compound of 
35 formula (IV) is prepared from the aminophenyl urea by diazotisation 

Mowed by treatment for example with CH3COCH((X)2X)-CJH2R3' where 
X is Cx.6 filM under basic conditions in aqueous alcohol as solvent. 
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The product of foxmula QV) xmy then be cydised as in the Fischer 
qmthesis above. 

5 In reaction variant (iz) (Madelung synthesis) fhe compound of formula 
(IV) is cydised idth base in an inoi solvent pptionally ivith heating. 

In reaction variant (jk), tiie compound of fonnula (IV) is qrclised by heating 
in an inert solvent, optionally in the presence of a base. 

10 

It ynH be appreciated that when D is hydrogen, either or both indole 
isomers may be formed during the cydisation process. 

Suitable examples of groups R2*9 Rs** R4\ and R7' which are convertible to 
1 5 R2» R3, E4, and R7 alkyl groups respectively, include acyl groups which 
are introduced conventionally and may be oomreried to the corresponding 
al^ group by conventional reduction, such as u^ng sodium borohydride 
in an inert solvent fidlowed by hydrogendysis in an inert solvent. 
Hydrogen sobstituents may be obtained fixim alkozycarbonyl groups 
20 which may be converted to hydrogen hy hydrolysis and decaxbozylation. 
When R4 is hydroxy it is preferably protected in the compound of formula 
(n) as, for example, benzyl whidi is removed by hydrogenation. 

Staitable examples of a group Ri* which is convertible to R^, include 
25 typical N-protecting groups such as alkoxycarbonyl, in particular 
t-butyIo37caxi>onyl, acetyl, trifluoroacetyl, bemyl and 
para-methoxybenzyl which are converted to Rx hydrogen using 
conventional conditions. 

30 Suitable examples of groups R5' and Rg* whidi are convertible to R5 and 
Rg respectively indude alko^rcarbozvl and bem^ or 
para-methoiQ^enEyl which are converted to R5 and/or Rg hydrogen 
using conventional conditions. 

35 Interconversions of Ri, R2, R3, RiQi Rlii Hit B5, R5 and R7 are carried 
out by conventional procedures. 
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For example, in the case ^riieran Bi, K2 and R3 axe C1.6 alkyl and B5 
and Be are hydrogen it is possiUe to introdoee a Ci^ alkyl group atbotii 
llie B5 and Be positiaiis conventional alkylation ushig 2 molar 
equivalents of a C1.6 aUgd halide and 2 molar equivalents of a suitable 
5 base in an inert solvent Monoalkylation can be achieved using 1 molar 
equivalent of a C1.6 aOsyl halide and base tising conventional conditions. 
^1 ^I'S P^^^ groups may also be introduced by conventional al^lation, 
far example using a C1.6 alkyl halide and base such as sodium hydride, or 
by reduction of Ci^ acyL 

10 

B4 halo and B7 halo may be introduced by selective halogenation of the 
ring P or indole/^doline ring respectively using conventional conditions. 

It should be appreciated tiiat it may be necessary to protect any Bi to B12 
15 l^drogen variables which are not required to be interoonverted. 

Protection, especially of a Bi' hydrog^ may also be necessary during 
coupling reaction (a) and ring-forming reaction (b) above. 

20 Suitable protecting groups and methods for their attadbment and removal 
are conventional in tbe art of organic chexnistry, such as those described 
in Greene T.W. Protective groups in organic syntheris* New York, Wey 

(1981). 

25 K is preferable, however, to introduce and intereonvert the groups Bi to 
B12 before coupling compounds of formulae QD and (IH) together, or 
cycliang Ihe compound of formula dV). 

Compounds of formula G) which are substituted indoles, and their 
30 appropriate derivatives, can be converted to the corresponding indolines, 
and vice versa, by conventional methods, e.g. reduction with NaCNBHs in 
acetic acid and oxidation using lidh02 in an inert solvent. 



35 



Compounds of formula (ID in which Ais NHBs' axe known conqwunds or 
can be prepared analogously to known conqKnmds. 
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For example, aminopyrazine and 4-amino(iuinaldme are commerdaUy 
available firom Aldrich, and 3-anuno-6-chloro-pyridazine is oozmnerdally 
available from Lancaster. 

5 

CompoundB of formula (11) in which A is -NsCsO may be prepared by 
treating a compomidofformula (II) in which: . 

i) A is amino, with phosgene or a phosgene equivalent, in the presence of 
10 excess base in an inert advent 

ii) A is acylazide (i.e. CON3), via the nitrene, by thermal rearrangement 
using conventional conditions (ref L.S. Trifonov et aL, Helv. Chim. Acta 
1987 70 262). 

15 

iii) A is CONH2, via the nitrene intermediate using conventional 
conditions. 

Compounds of formula (ID in which A is -NRs'COL may be prepared hy 
20 teacdng a compound of fonnula (ID in which A is -NHR5* with phosgene 
or a phosgene equivalent, in an inert solvent, at low temperature, if 
necessary in the presence of one equivalent of a base such as 
triethylamine. 

25 Compounds of formula (ID in which A is halogen and B4' is hydrogen ar 
commercially available. 

Compounds of formula (IID in which B is NHR5' an known compounds or 
can be prepared analogously to known compounds, for example by 

30 reduction of tlie corresponding nitroindole or nitroinddline by catalytic 
hydrogenation over Pd/C by the method of P. Fludzinski et aL J. Med. 
Chem., 1986, 29 2415. Spedfically, the compound of formula (IID in 
which and B2' Bie methyl, R3* is ethyl, Riq' &nd Rn' are a bond, Rg' 
and R7' are hydrogen and B is NH2 is prepared using a procedure similar 

35 to that described by Fludzinski. • 
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The xutroindoleB and mtroindolines are commercially availabl , for 
example 5-nitromdole and 5- nitroindoline, or may be prepared 
conventionally (ComprehenBive Heterocyclic Chemistry Vol. 4 p. 313 et 
aeq. (Pergamon Press 1984) and J. Het. Chem. 1988 25 p.l et aeq.) 

5 

An B2* alkozycaibonyl group may be elinihiflti^^d to give R2' Iq^drogent 
generally under the conditions effecting formation of the nitroindole or as 
a subsequent step in the prooesB. 

1 0 Bg' aU^l groups may be introduced conventionally, for example 

reductive alkylation or acylation and reduction. Ry' Ci^e alkyl groups 
may be introduced ortho to a nitro substituent by aliylation using a. 
procedure similar to that described in 6. Bartoli et aL, J. Org. Chem. 
1986 51 3694 and Tetrahedron 1987 43 422L 

15 

Compounds of formula (m) in which B is -NsOsO may be prepared hy 
treating a compound of formula QH) in which : 

i) Bis amino, with phosgene or a phosgene equivalent, in the presence of 
20 excess base in an inert solvoit. 

ii) B is acylazide (ie. CON3), via iiie nitrene, by thermal rearrangement 
using conventional conditions. 

25 iii) B is C0NH2» via the nitrene intermediate using conventional 
conditions. 

Compounds of formula (IZD in which B is ^MBe'COL may be prepared by 
reacting a compound of formula CDD in which B is -NHRe* ^th phosgene 
30 or a phosgene equivalent, in an inert solvent, at low temperature, if 
necessary in the presence of one equivalent of a base such as 
triethylamine. 

Compounds of formula CUD in which B is -NRe'CGNHRs' can be prepared 
35 from the corresponding precursor where B is NHR^' by reaction with an 
B5' isocyanate under conventional conditions. 
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Examples of phosgene equivalents include triphosgene, 
carbonyldiimidazolet phenyl chlorofonnate and phenyl chlorothiofonnate. 



Novel intermediates of fozmula QH) also fonn part of the invention. 

5 

Compounds of fomiula (IV) may be prepared from the appropziate 
aminophenyl derivative analogously to compounds of fozmula CD. 

Novel intermediates of formula (IV) also form part of the invention. 

10 

Fhannaceutically acceptable salts may be prepared conventionally fay 
reaction mth the appropriate add or add derivative. 

N*orides may be formed conventionally by reaction with hydrogen 
1 5 peroxide or percaibongrlic adds. 

Compoimds of formula (D and their pharmaceutically acceptable salts 
have SHTxc receptor antagonist activity and are believed to be cxf 
potential use in the treatment or prophylaxis of anxiety, depresaiont 
20 migraine* anorexiat obsessive compulsive disorders, Akheimer's diaease, 
deep disorders, bulimia, panic attacks, withdrawal from drug abuse audi 
as cocaine, etiianol, nicotine, andbenzodiazepineB, scfaiixyphrenia, and 
also disorders assodated with spinal trauma and/or head ix^uries, audi as 
hydrooephalas. 

25 

Thus the invention also provides a compound of formula (I) or a 
pharmaceutically acceptable salt thereof, for use as a therapeutic 
substance, in particular in the treatment or prophylaxis of anxiety, 
depression, migraine, anorexia, obsessive compulsive disorders, 
30 Alzheimer's disease, deep disorders, bulimia, paxdc attach, withdrawal 
from drug abuse sudi as cocaine, ethanol, nicotine, and benzodiazepines, 
schizophrenia, and also disorders associated with spnal trauma and/or 
head injuries, such as hydrocephalus. 

35 The invention further provides a method of treatment or prophylaxis of 
anxiety, depression/ migraine, anorexia, obsessive compulsive disorders, 
Alzheimer^s disease, deep disorders, bulimia, panic attacks, withdrawal 
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from drug abuse such as cocaine, ethanol, nicotine, and benzodiazepines, 
schizophrenia, and also disorders associated mth spinal trauma and/or 
head izquries, in mamznals including humans, which comprises 
administering to the sufferer a therapeutically e£Eective amount of a 
5 compound of foxmula CI) or a pharmaoeutically acceptable salt thereof. 

In another aspect, the invention provides the use of a oon:ipound of 
fozmula CD or a phannaceutically acceptable salt thereof in the 
manufacture of a medicament &r the treatment or prophylaxis of amdety, 
10 depression, migraine, anorexia, obsessive compulsive disorders, 

Alzheimer's disease, sleep disorders, bulimia, panic attacks, withdrawal 
firom drug abuse such as cocaine, ethanol, nicotine, and benzodiazepines, 
schizophrenia, and also disorders associated with spinal trauma and/or 
head injuries. 

15 

The present invention also provides a pharmaceutical composition, which 
comprises a compound of fonmda (D or a phaxmaceutically acceptable salt 
thereof, and a phannaceutically acceptable carriei^. 

20 A pharmaceutical composition of the invention, whidh may be prepared by 
admixture, suitably at ambient temperature and atmospheric pressure, is 
usually adapted for oral, parenteral or rectal adnnnistration and, as such, 
may be in the fbrm of tablets, capsules, oral liquid preparations, powders, 
granules, lozenges, reconstitutable powders, injectable or infusable 

25 solutions or suspensions or suppositories. Orally adniinistrable 
compositions are generally preferred. 

Tablets and capsules Car oral administration may be in unit dose form, 
and may contain conventional excipients, such as binding agents, fillers, 
30 tabletting lubricants, disintegrants and acceptable wetting agents. The 
tablets may be coated according to methods well known in normal 
pharmaceutical practice. 

Oral liquid preparations may be in the form of, for example, aqueous or 
35 oily suspension, solutions, emulsions, syrups or elixirs, or may be in the 
form of a dry product for reconstitution with water or other suitable 
vehicle before use. Such liquid preparations may contain conventional 
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additives such as suspending agents, emulsifying agents, non-aqueous 
vehicles (which may include edible oils), preservatives, and, if desired, 
conventional flavourings or colourants. 

5 For parenteral administration, flmd unit dosage foims are prepared 

utilising a compoimd of the invention or phannaceutically acceptable salt 
thereof and a sterile vehicle. The compound, depending on the vehicle 
and concentration used, can be either suspended or dissolved in the 
vehicle. In preparing solutions, the compound can be dissolved for 

1 0 izqection and filter sterilised before filling into a suitable vial or ampoule 
and sealing. Advantageously, adjuvants sudi as a local anaesthetic, 
preservatives and buffering agents are dissdyed in the vehicle. To 
enhance the stability, the composition can be frozen after filling into' the 
vial and the water removed under vacuunL Parenteral suspensions are 

1 5 prepared in substantially the same manner, except tiiat the compound is 
suspended in the vehicle instead of being dissolved, and sterilization 
cannot be accomplished by filtratioxL The compound can be sterilised by 
exposure to ethylene oxide before suspension in a sterile vehide. 
Advantageously, a surfactant or wetting agent is induded in the 

20 composition to facilitate uniform distribution of the compound. 

The compodtion may contain firom 0.1% to 99% by weight, preferably from 
10 to 60% by wd^t, of tiie active material, depending on the method of 
administratioTL 

25 

! The dose of the compound used in the treatment of the aforementioned 
disorders wiD vary in the usual way with the seriousness of the disorders, 
the wei^^t of the sufferer, and other similar factors. However, as a 
general guide sxiitable unit doses maybe 0.05 to 1000 mg, more suitably 
30 0.05 to 20.0 mg, for example 0.2 to 5 mg; and such unit doses may be 
administered more than once a day, for example two or three a day, so 
that the total daily dosage is in the range of about 0.0 1 to 100 mg/kg; and 
stzch therapy may extend &r a number of weeks or monilis. 

35 When administered in accordance with the invention, no unacceptable 
toxicologica] efifects are expected with the compounds of the inventiorL 
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The following Examples illustrate the preparatioii of phannaeologically 
active compouzids of the inventioii. The fdUowing Descriptions illustrate 
the prepazation of intermediates to compounds of the present invention. 

5 Descxipiioii 1 

l-Mefhyl-5-nitro-lH-indole (Dl) 

To a stirred suspension of sodium hydride (5.0g; 167 nmiol) in 
1 0 dimethylfbrmamide (200 ml) at O^C under nitrogen was added 5- 

nitToindoIe(25ESl54mmoI)indimethylfi>rniamide. After stirring for 0.5h, 
iodomethane (10.5 ml; 168 mmol) in dimethylformamide (60 ml) was 
added, and starring was continued far 2h. The reaction mixture was then 
quenched with water, and poured onto excess water with stirring. 
15 Fatrationaffbrded the title compound (27.4g; 94%). 

NMR (CDCSa) 8: 3.88 (3H, s), 6.68 (IH, d. Js3), 7.21 (IH, d, Ja3), 7.34 
(IH, d, Js8, 8.13 (IH, dd. Js8, 2), 8.59 (IH, d, Jo2). 

20 Description 2 

5nAminf>>I>]neihyMH4ndole (D2) 

Anoixture of the nitreindole CDl) (5g; 28.4 mmol) and 6% palladium on 
25 charcoal in ethanol (300 ml) was hydrogenated at 60 p.si. (4.14 z lO^Pa) 
at room temperature for 3h. Rnnoval of the catalyst by filtration followed 
1^ evaporation of the solvent gave the tide compound (3.39g, 95%). 

NMR (CJDQs) 5; 3J20 (2H, broad s), 3.70 (3H, s), 6.28 (IH, d, J=3), 6.68 
30 (IH,dd,Js8,2),6.92(lH.d,J*2),6.96(lH,d,J=3), 

7.12(lH.d,Ja8). 

Descriptions 

35 Phenyl N-d-Methjd'lH-indol-S-yDcaxfaamafe (D8) 

To a solution of phenyl chlorofoimate (2.21 ml; 17.4 mmol) in dry 
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tetrahydrofuran (30 ml), cooled in a cai1}on tetxacUoride / solid carbon 
dioxide bath, was added 5-anmio-l-methylindoIe (D2) (2.31g; 15.8 mmol) 
followed by trietbylamine (2.40 ml; 17.4 mmol). The mixture was stirred 
for 45 min at -2D0C (bath temperature), then evaporated. The residue was 
5 dissolved in ethyl acetate, washed with brine, dried and evaporated to 
give the title compound (4.29r» 100%), m.p. 103-107OC (EtOAc/petrol). 

NMR (CDas) 5: 3.80 (3H, s), 6.45 (IH, d, J«3), 6.93 (IH, broad s), 7.06 
(IH. d, J«3), 7JZS iSE, m\ 7.40 (2H, dd, Ja8. 8), 7.74 
10 (IH, broad 8). 

Description 4 

P3irunidine-5-carb(KKy]ic acid (D4) 

15 

n-Butyllithium (1.6M in hezane, 6.9 ml, 11 mmol) was added to dry TBP 
(10 ml) and the solution was cooled to -lOO^C. A solotion of 5- 
bromopyrimidine (1.59g, 10 mmol) in diy THF (50 ml) was added do^y. 
After 15 min at -80 to -lOOOC, the mixture was added dropwise onto solid 
20 carbon dioxide in diy THF. After wanning to room temperatoie, the 
mixture was made sli^tly acidic with dilute sulphuric add. The solid 
was filtered offand attracted with ethanol. Tbe extract was filtered and 
evaporated and Hie residue was rs^extracted with methanol. Evaporation 
of solvent gave the title eonqxrand (1.48g, 100%). 

25 

NMR (d4 - MeOH) 6: 9.17 (IH, s). 9.20 (2H, s). 
m/z (ED: 124 QS*) 
30 Example 1 

N-(l-Methy]-6-indo]yl)-N^-(2-pyrazinyl)iix«a (El) 

To a suspension of sodium hydride (80% in oil, 0.66g, 22 mmol) in diy 
35 DMF (50 ml) was added 2-aminopyFazine (0.95g. 10 mmol). Alter 

hydrogen evolution had ceased (15 min). phenjd N-(l-mediy].5-ind61yl) 
caibamate (D3) (2.67g, 10 mmol) was added, followed 1^ a fiirther portion 
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of sodium hydride (OJZg). The mizture was Btirred overnight at iDom 
temperature and then evaporated in vaeuo. The residue was dissolved in 
dieUoromethaneAnethanol and washed with water and bxine. The 
organic phase was dried and evaporated and the residue was triturated 
5 with diehloromethane/'petTol. The residue was dien reeiTStallisedfiom 
DMSO/water to give the title compound (L09g). m.p. 222-2260G. 

Found: C, 62.75; H, 4.83; N, 26.10 
^l^HlsNsOreipures: C. 62.91; H» 4^0; N, 26.20% 

10 

NMR (De-DMSO) 6: 3.78 (3H, s), 6.38 (m, d, J=3), 7.19 (IH, dd, J=8, 

2). 7.30 (IH, d, J=3), 7.38 (IH, d. J=8), 7.77 CIH, 
d, J=2). 8.22 (IH, d, J=2), 8.30 (IH, m), 9.01- (IH, 
s). 9.52 (IH, s), 9.57 (IH, s). 

15 

Example 2 

N-(l-Methyl-5-iiidolyD*N^-(8-pyridazinyl) urea (E2) 

20 The title compound (0.53g) was prepared by the method of Example 1, 
using sodium hydride (0.59g, 19.7 mmol), 3-aminopyridazine (0.85g, 8.95 
mmol} and carbamate (D3) (2.S9g, 8.95 mmol) in DMF (40 ml), 
mp. 220-225OC, 96.5% pure by HFLC. 

25 NMR (de-DMSO) 8: 8.78 (3H, s), 6.38 (IH, d, J=:3), 7.18 (IH, dd. JsS, 

2), 7.30 (IH, d. J-3), 7.39 (IH, d, J»8). 7.72 (IH, 
dd. JbS, 9). 7.75 (IH, d, J«2), 6.0 (IH. d. Js9), 
8 J5 (IH. d. Jb5}. 9.69 (IH, s), 9.73 (IH, s). 

30 m/z (ED: 267 (M+X 172, 146. 

Examples 

N-(l*Methyl-5-indolyl)-N/-(6'pyrimidinyl) urea (E3) 

35 

A mixture of acid (D4, 1.22g, 9.8 mmol), 5-amino-l-methyl indole (D2, 
L43g, 9.6 mmol), triethylamine (L4 ml) and diphenylphosphoiyl aade 



wo 93/18028 



-17- 



PCr/GB93/00449 



(2.1 ml* 10 nunol) in 1,4-diozan (100 ml) was heated under reflux 
pvemii^t. The ndzture was evaporated and the residue was dissolved in 
didJorotnethane and washed with S% citric add, sat. sodium faicaibonate 
andwato:. The organic phase was dried and evaporated and Uui residue 
5 was chromatographed cm silica (lOOg) eluted wiUi 2-15% 

methand/dichloromethane. Combination of appropriate fiactions followed 
by xeoystallisation from didibromethaneAnethanol gave pure (E3, 0.70^. 
nq;>210-2130C. 

10 Found: C. 62.93; H, 4.84; N, 26.06. 

C14H13N5O requires C, 62.91; H. 4.90; N, 26.20% 

NMR (de-DMSO) 5: 3.76 (3H, s), 6.87 (IH. d, JsS), 7.17 (IH, dd, Js8. 

2), 7.29 (IH, d, J«3), 7.37 (IH, d, Js8), 7.69 (IH, 
15 d,Js2).8.76(2H,s).8.91(3H.8). 

Example 4 

N-(l-Metliyl.6-indo]yD-N^o(4-pyxidazin^iirea (E4) 

20 

The title compound was prepared by the method of Exan^Ie 3, using 
pyridwrino 4 corfaoxylic add (0.5g, 4 mmol), aminoindole (D2, 0.69g, 4 
nunol), triethylamine (0.57 ml) and diphenylphosphozyl azide (0.86 ml, 
4.1 mmol) in 1,4-dioxan (40 ml). Crude product was chromatographed on 
25 silica (75g) eluted with 5-10% methanol/didiloromethane. The second 
component was extracted with hot methanol to give an insoluble residue 
of pure title compound C0.11g). mp 216-2210C. 

Found: C, 62.17; H, 4.85; N, 25.49 
30 C14H13N5O requires: C. 62.91; H, 4.90; N, 26.20% 

NMR (de-DUfSO) 6: 3.78 (3H, s), 6.38 (IH, d, Js3). 7.18 (IH, dd, Jb8, 

2), 7.30 (IH, d, Js3), 7.38 (IH, d, Js8), 7.70 (IH, 
d, J«:2), 7.81 (IH, dd. J=6, 3), 8.88 (IH, B), 8.91 
35 (lH.d,Js6), 9.20 (lH,d,jB3), 9.29 (1H,B). 
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Examples 

N-(l-Metliyl-6-iiidolyl)«N/-(3-inefhyl-&-i80<iiiazolyl) urea (E6) 

5 

To a Buspensioii of sodium hydride (80% in qQ, 0.99mg, 3.3 mmol in dry 
DMF(5ml) was added S-amino-S-metliyiisotfaiazole h3rdrochloxid6 
(0.15ing» Ixnmol). After hydrogen evolution had ceased (15 min), phenyl 
N-(l*methyl-5-indolyl) caxhamate (JDS) iOJ267mg, 1 mmdl) was added. 

10 

The miztDie was stirred overnight at room temperature and then 
evaporated in vacuo. Theresidue was dissolved in 
dicUoromethaneAnethanol and the solution was washed with water and 
brine, dried and evaporated. The crude product was triturated with 
1 5 dichlon)methane4>etroI and the residue was chroznatographed on silica 
(10 g) eluted with 2% methanol/dichloromethane. Beaystallisation from 
dichloromethane/petrol gave the title compound (O.lOg). mp. 186-189^0, 
99.6% pure by HFLC. 

20 NMR (CDC^s): 6: 2.32 (3H. s), 3.78 (3H, s), 6.32 (m» a), 6.44 (1H» d» 

J=3), 7.08 (IH, d, J=3), 7.18 (IH, dd, Ja8, 2). 7^7 (IH, 
d»jB8),7.64(lH,d,jB^). 

m/z (ED: 286 (M-^X 172. 146. 

25 

Examples 

N«(l-Methyl«^indolyl)«N^-(3-metliyl-&-i80xazolyl) uroa (E6) 

30 The tifle compotmd was prepared by the method of Example 5, using 6- 
amino-3-methyHsozazole (0.098g, 1 mmd). sodium hydride (0.066g, 2JZ 
mmol) and cnThnTnflite 0)3, 0 Jg67g, 1 mmol) in dry DMF (5 nil). Thecrude 
product was triturated with didiloromethane^trol, then recrystallised 
from dichloromethane^iethanoll^etrQl to give the title compound (O.lSSg). 

35 mp 186-1890C, 97.6% pure by HFLC. 
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2.07 (3H, B). 3.67 (3H, s), 5.84 (IH, s), 621 (IH. 
d, J=3), 7.04 (IH, dd, J=8, 2), 7.18 (IH, d, J«3), 
7^6 (IH, d, M), 7J58 (IH, d, J^), 8.53 (IH, s). 

5 m/z(ED: 270(MU172 

Example? 

N-(l-Methyl-6-lndolyl)-N^-(2-(l,8.4-tbiadia«»l^) urea (E7) 

10 

A mizfcure of 2-axmno-l,3,4-thiadiazdle (1.0]£, 10 nund), caximnate (D3, 
2.67g, 10 mmoD. and N-iiietMinoxphoIme (L2 ml) in DMF (100 ml) was 
heated at 100-140<>C ovexni^it, tben cooled and evaporated. TbB residue 
was dissolved in dicUoromethane/methanol and washed with brine and 
15 water. The otganic phase was dried and evaporated, and the residue was 
reoTstalHsed from dichloromethane/methanql/petrol to give the title 
compound (1.54g). mp 217-220^ (decamp.). 

* 

Found: C, 52.35; H, 4.07; N, 25J29 
20 C12H11N5OS requires C, 52.73; H, 4.06; N, 25.62% 

t 

mm (de-DMSO) & S.78 (SH. s). 6.38 (IH, d, J«3). 7.18 (IH, d, Jb8), 

7.32 (IH. d, Jb3), 7.39 (IH, d. J»8), 7.73 (IH, a). 

25 Example 8 

N-(l-Mefhyl-6-indolyD-N/-(4-(lA4-ttiazolyl)) urea (E8) 

To a solution (rf'l,l/-caibonyldiimidazole (0JZ7g) in dichloromethane (10 
30 ml) at O^C was added aminonuethylindole (D2, 0.22g, L5 mmd) in 

dichloromethane (10 xnl). Tbt mixtaxe was stirred at 0<>C for 16 min, then 
evaporated and the residue was redissolved in dry DMF (10 mU. 4-Amino- 
lA4-triazole (0.134g, 1.6 mmol) was added in DMF (2.5 vol) and the 
snxtnre was heated at 120-140OC for Ih, then poured into water. TbB 
35 aqueous solution was filtared and evaporated to dryness, and the reddue 
was ehromatographed on aliea (25g) duted with 5-10% 
methand/dichloromethane. The second-eluted material was the title 
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compound (O^lg). mp2Q2-2060C. 

Found: C, 56.36; H, 4.82; N, 32.65 

C12H12N6O requires: C, 56.24; H, 4.72; N, 32.79% 

5 

MMR (de-DMSO) 5: 3.77 (3H, s). 6.35 (IH, d, J«3). 7.18 (IH, dd» J-8* 

2), 7^9 (IH. d, Jb3), 7.35 (IH, d. Js8), 7.65 (1H» d, 
J»2). 

10 Example 9 

N-(l-Meihyl-5-iiido]yl)-N'-(3-qiiiiiolyl}-iuea hydrocUoiide (E9) 

A stiired suspension of carbonyl diisudazole (0.34g, 2.1 sunol) in diy 
1 5 dichloromethane (5 ml) was treated with a solution of 5-amino-l- 
methyHndole (D2, 0.29g, 2 nunol) in dry dichlotomethane (5 ml). 

After 0.25h, the reaction mixture was evaporated to dzyness and Ihe 
residue dissolved in DMF (10 mD. 8-Aminoquinoiline (0.82g 2.2 mmol) 
20 was added and tlie reaction mixture heated to 90<K! fin* Ihlhen cooled and 
added to water (200 ml) with vigorous stirring. The precipitate was 
filtered, dried and reciystallised from ethanol affording the product as an 
off-white solid (0.4g, 66% ^deld). This was converted into the title 
compound using HCl in ether, 230^0 (finm ethanol) 

25 

Found: C, 64.42; H, 4.72; N, 15.7L 

C19H17N4OCI requires: C, 64.68; H, 4.82; N, 15.87% 

NMR (d6-BMS0) 5: 3.77 (3H, sX 6.38 (IH, d» J-6), 7.2-7.4 (3H, m), 
30 7.77 (SH,m), 8.1 (2H,in), 8.80 (IE, d,jB3), 9.19 

(2H,d.Jem9.79(IH,8). 

Example 10 

35 N-(l-M ihyl-6-iiidolyl)-N^(6-qainoIyl)-iuealiydzochloiide (ElO) 



A stiired suspension of carbonyl diimidazole (0.34g, 2.1 mM) in dry 
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dicUoromethane (5 ml) was treated with a sdlution of 5-aimno 1- methyl 
indole (D2, 0J29g, 2 mM) in dxy dichloromethane (5 ml). After 0.25h, the 
reaction mixture was evaporated to dryness and Hie residue dissolved in 
DlklF (10 ml). 6-Aminoquinoline (0.32g, 2.2 mM) was added and the 
5 reaction mixture heated to 90<>C for Ih then cooled and added to water 
(200 ml) with vigorous stirring. The precipitate was filtered, dried and 
recrystallised from ethanol, affording the product as a white soUd (0.32g, 
51%). This was converted into the hydrochloride salt CE:2) using Hd in 
ether. mp208OC ffinqm etiqpl acetate). 

10 

NMR (d6.DMS0) 6: 8.77 (SH, s). 6.38 (IH, d» J«3)» 7.2-7.4 (3H, m), 

7.7-8.2 (4H. m), 8.48 (IH, b), 8.8-9.1 (SH» m), 
9.68 (lH,s). 

15 m/z(ED: 316 (M**-, CigHi6N40) 

Example 11 

N-(l-Meihyl-5-indolyl)-N/-(8-qiiinolyD urea (Ell) 

20 

The title compound was jnepared frmn 8-aminoquinoline, 1, l^-caribonyl 
diimidazole and &>amino-l-metiqrl-indole (D2) using a procedure similar 
to that described Sar Example 10, in 81% yield, SLp. 206-209* C. 

25 NMR(D6-DMS0)S: 3.76 (3H, s), 6.35 (IH, d. J 3). 7.22 (IH. dd« J 6, 2), 

7.27 (IH, d, J 3), 7.36 (IH, d. J 6), 7.5-7.64 (2H, m), 
7.60-7.65 (IH, m), 7.8 (IH, s), 8.39 (IH, d, J 6), 8 J7 
(IH. m), 8.92 (IH, d. J 2). 9.62 (2H. s). 

30 Found: M^16 

CigHieN40 requires S16 

Example 12 

35 N-d-Meihyl-S-ind lyD*N^-(6MiaiBolyl) urea (E12) 



The title compound was prepared from 5-aminoquinoline, 1, l^-caxhonyl 
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dximidazole and S-amiiio-l-metlhyl-inddle CD2) using a procedure similar 
to that described for Example 10» in 20% yieldr m.p 243-245" C. 

MMR (D6-I>MS0)S: 3.76 (3H, s), 6.S5 (IH. d, J 2), 7^0 (IH, d, J 6), 739 
5 (IH, d. J 2), 7.38 (IE, d, J 6), 7.60.7.65 (IH, m). 7.72 

(2H, d, J 3), 7.77 (IH. s), 8.10 (IH, t, J 2). 8.57 (IH, d, 
J 6) 8.84 (2H, d, J 3). 8.93.(1H, d, J 2) 

Found: M**- 316 
1 0 C19HX6N4O requires 816 

Example 18 

N-(l-Mefhyl-5>indoIyD-N^-(2-meiIiyl'4-qniiiolyl) uvea hydrodbloiide 
15 (E13) 

The title compoxind was prepared from 4-aminog:ulnaldine, Ll^-caxbonyl 
diimidazole and 5-amino-l-metliyl-indole (D2) using a procedure similar 
to that described &r Ezan^le 10 and thm converted to the faydrodiloride 
20 salt, in 24% overall yield, m.p. 215-220" C. 

mSR (D6-DMS0)S: 2.80 (3H. s). 3.77 (3H, s). 6 J9 (IH. d, J 2). 7.23-7.83 
(2H, m). 7.42 (IH, d, J 6), 7.79-7.84 (2H, m), 8.0^.11 
(2H, dd J 6,6), 8.60 (IH, s), 9.08 (IH, d, J 8), 10.8 
25 (IH, s). 10.92 (IH. s). 15.0 (IH. broad a). 

Found: M-^ 330 
C20H18N4O requires 330 

30 Example 14 

N<l-meiliyl-5-indblyl)-N^-(6-Isoquiii«dyl)iiM (E14) 

Tbe title compound is prepared using standard methodology as described 
35 herein, such as reaction of (D2) with carbonyl diimidazde in a solvent 
such as dry dichloromethane, and reacting the product with 6- 
anunoisoquinoline in a solvent such as DMF. with heating. 
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ExamplelS 

N-(l-Meiiliyl-6'iiidolyl)-N/-(5-iBO(ininolyl) vrea (E16) 

5 

To a solution of carbooyl diiimdazole (O^lg, 2.15 niinol) in 
dichloramethane (20 ml) was added 5-asiinoiBoqnindlme (0i!5g, 1.7 sundl) 
in dicUoramethane (20 ml). After stining at nam temperature fbr 0.6 h, 
the solution was evapomted to dxTness. The xesidue was taken up in 

10 dimetfaylfonnamide (20 ml) and to this solution was added 5-amino-l- 
methyl-indole (D2) (0.25g» 1.7 mmol) in dimefhylfonnamide (20 ml). Tbe 
reaction mixture was heated to SO*" C fbr Ih, then cooled and added 
dropwise to water, with vigorous stirring. The resulting suspension was ' 
filtered oS; washed with water and dried In vacuo to yield the title 

1 5 compound in 53% yield, m.p. 254-259** C. 

NMR (De-DMS0)5: 3.77 (3H, s). 6.37 (IH, d, J 3), 7.19 (IH, dd J 6^), 
7.28 (IH, d, J 3), 7.37 (IH, d, J 8). 7.65'(1H. t, J 6), 
7.75-7.8 (2H» m), 7.99 (IH, d, J 6), 8.32 (1H» d» J 6), 
20 8.57(lH.d,J6),8.84(2H.d,J8),9.29<lH,8). 

Found:M+316 
C19H16N4O requires 316 

25 Example 16 

N-(l-Metfayl-6-indolyD-N^-(l-iBoquinolyD urea (E16) 

Tb» title compound was prepared from l-amindsoquinbline, 1, iZ-cazbonyl 
30 diimidazde and 5-anaino*l-methyl>indole (D2) using a procedure similar 
to that described for Example 15, in 11% yield, m.p. 230-283* C. 



NMR (CDa3)5: 3.81 (3H, s), 6.47 (IH, d, J 2), 7.07 (IH. d. J 3), 7.80 
(2H, m), 7.46 (IH, dd J 6,2), 7,61-7.82 (3H, m), 7.97 
35 (IH. 8). 8.09-8.16 (3H, m). 12.4 (IH, broad s). 
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Pound: M+316 
C19HX6N4O requires 316 

Example 17 

5 

N-a*l^thyl'^i]idolyl)-N/-(4-isoqiiino]yl) urea (E17) 

Tlie title eomponnd WAS prq>azed from 44inxnoiBoqimidIine, lilZ-eaxfoanyl 
dnmidazole and S-aiuiiio-l-xiiethyl-indoIe using a procedure similar to 
1 0 that described for Example 1, and then converted to the hydrochloride salt 
using hydrogen dilaride in e^iei/ethanol, in 26% overall yield, m.p. 195- 
19rC. 

NMR a)6-I^MSO)5: 3.77 (3H, s), 6.39 (IH, d, J 2). 7:22 (IH, dd J 
15 6,2),7.32(IH;d,J3),7.4(m,d,J6),7.80(lH, ' 

s), 7.94 (UB, t, J 6), 8.13 (IH, t, J 6), 8.39 (IH, d, 
J 6), 8.55 (IH, d, J 6), 9J24 (IH, s), 9M (IH, s), 
9.50(2H,d.J8). 

20 Found: M+316 

C19H16N4O xeqoiies S16 
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Fhaxmaool gicaldata 

[8H].me8iiIergiBe binding to pig choroid plexus membranes 
5 InTitro 

Evidence from the literature suggests that 6*HTiC antagonists may have 
a niuiber of therapeutic indications including the treatment of anxiety, 
migraine, depression, feeding disoxders and obsessive compulsion 
1 0 disorders. (Curzon and Kennett, 1990; Fozard and Gray, 1989) and 

Alzheimer's Disease (Lawlor, 1989, J. Arch. Gen. Pqrchiat VoL 46 p.542). 

The affinity of test drugs for the 5-HTic binding site can be determined 
by assessing their abiUty to displace [3H>meBulergine from 5*HTic 
15 binding sites in pig choroid plexus membranes. The method employed 
was simikr to that of Pazos et aL, 1984. 

Pooled pig choroid plezi were homogenised in 20 vols of Tris HCl buiObr 
(pH7.4) (containing 4mM CaCl2 and 0.01% aseoxbie add) and centrifuged 
20 at50,000g&rl5minat4OC. The supernatant was removed and 

re-centrifuged. This was repeated a further two limes with the incubation 
of the homogenate (37^C for 15 min) before the final centrifugation. The 
final pellet was resuspended in 20vol8 of buffer and stored at -70^ until 
use. 

25 

The tissue suspension (50ml) was incubated with [^Hl-mesulergine (2nM) 
in Tris HCl buffer (pH7.4) at 37^C (containing 0.01% ascorbic acid, 4mM 
CaCa2) find 3 X lO'^M spiperone for SO minutes. Non-spedfic binding was 
measured in the presence of mianserin (lO^^M). 1^ conoentrataonB of 

30 test drug (10*^ to lO^^M final concentration) were added in a volume of 
50ml. Thetotalassay volume was 500niL Incubation was stopped Iqr 
rapid filtration using a Skatron cell harvester and radioactivity measured 
by liquid sdhtillation spectrometry. The IC50 values were determined - 
and the pKj (the negative logarithm of the inhibition constant) calculated 

35 from the Cheng Prusoff equation where 
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Ed 

5 

Ki s iahibltion constant. 

C B concentrafian of [^BJ-mesnlexgine 

Ed s AfiSnity of mesulezgine &r 6-HTic binding ntes. 

10 Curzon, GA. andEennett, GJL (1990). TIPS, Vol. 11, 18M82. 
Fozard. Jit. and Gray, JJL (1989). TIPS, Vol 10, 807-309. 
Pazos, A. ei aL (1984). Eur. J. PhannacoL, 106, 531-538. 

[^m-MesnleTgine Wilding to rat S-HTic clones ezpreased in 298 
15 cells in. vitro 

The a£Bnity of test drags for the 5-HTic binding site can be.detennined 
hy assessing tiidr alnBty to displace [^m-mesnlezgine from 5-ETic 
dones eQiressed in 293 cells (Julias et al., 1988). Hie method enq)loyed 
20 was Busilar to tbat of Paaos et aL, 1984. 

The cells suspension (50 |d) was ineabated with [^Q-mesulergine (0.5 
nM) in Tna HQ bafifer (pH 7.4) at 37^0 for SO minutes. Non-spedfie 
binding was measured in the presence of miansezin (lO'^M). Tea 

25 concentrations of test drug (3 z 10'^ to 10~^M final concentration) were 
added in a yolume of 50 pi. The total assay volume was 500 
Incubation was stopped by rapid filtration using a Brandel cell harvester 
and radioactivity measured by scintillation counting. The IC50 values 
were determined uong a fcaa parameter logistic program (DeLean 1978) 

30 and the pEj (ffae negative logarithm of the inhibition constant) calcolated 
from the Cheng -f- Frusoff equation. 

Julius et aL (1988) Science 241, 558-564. 

35 DeLean A, Munson P J^., Bodbaud D. (1978) Am. J. Phyiidl. 235, E97- 
E102. 
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The compounds of exasaplw 3 -7, 12, 13, 15 and 17 have values in the 
range 5.97 to 8.3. 

Bevenal of MCPP-indaoed Hypoloeomotion 

5 

Administratian of xn-(chlorophenyl)pq>erazme (mCPP) to rats induces 
Itypolocomotion (Eennett and Cunnin 1988, Luckie et al. 1989) as seen 
tvidi the related drug l-Cin-tzifluorDmetfaylpheiqA)pipera2ine (TFMFP) 
(Lucki and Frazer 1982. Eennett and Cnrzon 1988). Ttas effect was 

1 0 blocked by the non specific 5-BTig^HT2 receptor antagonists 

mianserin, QTproheptadine and metetgoline and perhaps by mesnleisine. 
It was not blocked hy the 5-HT2 receptor antagonists ketansezin and 
ritanserin at relevant doses (Kennett and Curzon 1991) nor by 
antagonists of 5-HTia, 5-HTib. 6-HT3, 02 adrenoceptors or donqwimine 

15 D2 receptors. The effect ofmCPP is therefore considered to be mediated 
by 5-HTic receptors (Kennett and Cnrzon 1988) as confirmed by 
subsequent studies (Ludd et al, 1989). Since mCPP causes 

hypolocdmotion idien infiised into llie rarebral vcfntrides this effect is 
probaUy centrally mediated (Eennett and Curxon 1988). 

20 

mCFP-indueed bypdocomotion was measured in automated Idoomolion 

cages of dimensions 56 cm long z 16K cm wide z 25 cm high and made of 
black perspez. Two photobeams traversed the width of the cages at either 
end at ground leveL Sequential breaking of these beams allowed the 
25 measurement of cage transits. 

Male Sprague Dawley rats (200-250g) (Chailes River) were housed in 
groups of siz. They were given drugs orally Ih pretest and 40 minn later 
mCFP(7mg^gi.p.). After a Anther 20 min they were placed in 
30 individual automated cages in groups of four undor red li ght in an 
adb'acentroom. After 10 min the test was terminated. Beveraal of 
mCFP-induced hypdoconmtion was considered as evidence of in vivo 
central 5-ETiq receptor antagonist properties. 

35 Kennett, GA, Curzon, G., (1988). Brit J. Phaimacol. 94, 137-147. 
Rennet GA, Chuzon, G., (1991). BritJ. Phannaool. 108, 2016-2020. 
Ludd, L, Frazer, A., (1982) Am. Soc. NeuroscL 8(ab8tr.), 101. 
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Ludd, L, Ward, MJt, Frazer. A., (1989). Jfharmacol. Ezp. Therap. 249, 
155-164. 



The compound of Examples 2 and 3 had ID50 values of 47.0 and 43.7 
5 mg/kgp.o. 

Bat Fundus: 6-HTic*Iike Receptors 

Iiiin>dnction 

10 

The 5-ET receptor in the ratfundic strip (RFS) has been characterised as 
*5-HTiQ-]ike' as its phaimacdogy is shnilar, but not identicalt to that of 
rat 5-HT.xQ receptor clones. Hence this tissue may be used to assess the 
5-HTxc-liI^e antagonist properties of compounds. 
15 . 
Methods 

Whole stomachs were obtained from male CD Rats (Charles Raver, 250- 
350g). Strips of fundus (2cm x 0.S cm) were cut from the greater 

20 corvatore and the znuoosaecarefblly removed. ISssues were then further 
dissected into smaller strips (2 mm x 20 mm) which were mounted in 
oxgan baths containing oig^genBted l^rodes solution at 37^C containing 
indomethadn (3 ^M). Preparations were maintained tmder a resting 
tension of 0.5g and exposed to the irreversible MAO inhibitor pargyline 

25 (100 for 30 minutes followed by washout). Over a Ih equilibration 
period, rat fmidic strips were challenged with 1 x 10*8 s.jn* ^5 
minute intervals until constant responses were obtained. Fifteen minutes 
later, a complete cumulative concentration-efiEect curve to the standard 
agonist 5-HT (1 x 10'^^ upwards) was constructed to determine the 

30 individual sensitivity of each preparation. A further concentration-effect 
cmrve to dther 5-HT, or other agonists was constructed no sooner than Ih 
after completion of the previous curve. When necessary tissues were 
equilibrated with the antagonists over this one hour period. Antagonists 
afiBnities are expressed as pA2 estimates. 

35 
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ResuUa 



The compound of Example 6 had a pA2 value of 7.9. 
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daims: 

1. Ae(mp(n]]idoffi)nni]Ia(I)oraBidtthexeo{: 

5 




8i 

(D 

• 

10 wherein: 

P represents a qainoline or isoquinoline residue or a 5- or G-membered 
anmatic heterocyclic ring containing np to three heteroatoxns selected 
from nitrogen, oxygen or snlphur; 
Rl is l^drogen or Ci^g al^l; 
1 5 R2, R3, RlO Rll are independently hydrogen or C1.6 alkyl, or Rio 
and Rxx together form a bond, or R2 and Rxq or R3 and Rxx together form 
a allcylene diain; 

R4 18 hydrogen, Cx^ alkylf halogen, MRgBg, 0Rx2 or C00Rx2> where ^gt 
Rg andRx2 independently hydrogen or Cx^e alM; 
20 R5 and Rg are independently hydrogen or Cx- 6 aUcyl; and 

R7 is hydrogen, Cx-G aUyly Ci.g alkozy or halogen; and wherein the urea 
moiety is attadied at the 4-, 5- or 6-po&ition of the indole or indoline ring, 
provided that F is not pyric^l when Rxo Bud Rxx f<'nn a bond. 

25 2. A compound according to daiml in which Rx is methyl. 

3. A compound according to claim 2 in which R2 and R3 are 
iQrdrogen. 

30 4. A oompouzid according to daim 3 in which Rxo and Rxx are both, 
hydrog^ or Rxo Rll together form a bond to &rm an indole 
structure. 
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5. A compound according to daim 4 in which II4 , R5> and R7 
are hydrogen. 

6. A compound according to any one of claims 1 to 5 in which the 
5 xirea moiety is attached at the 5-position of the indole or indoline ring. 

7. A compound according to daim 1 which is selected from 
N-(l-methyl-6*]ndolyl)-N^-(2-pyrazinyl) urea, 
N*(l-methyl-6-inddyl)-N/-(3-pyridazinyl} urea, 

10 N*(l-methyl-5-indolyl)-N/<<5-pyrimidinyI) urea, 

N-(l-ziieth]d-5-indoIyl)-N/-(4-psnndazinyD urea, 

N-(l-metIiyl-5-indolyl>N^(3-]iietlqrI>5-i8o£biazolyl) urea, 

N-d-methyl-S-indoIyi^N^-O-methyl-S-iBozazolyDurea, 

N-(l-methyl-5-indolyl)-N/-(2-(l,3,4-thiadiazolyl)) urea, 
1 5 N.(l-methyl.5-indolyl).N/^4-(l,2,4-triazolyl)) uiea, 

N-(l-jnethyl-5-indolyl)-N'-(3-qumolyl)-urea, 

N.(l-methyl.5-indolyl).N/-(6Hiumolyl>UTea, 

N-(l-methyl.6-indolyl>N/<<6Hium61yl)urea, 

N-(l-]nefhyl>5-inddyl>-N'^-(5-quinol3i)urea, 
20 N*(l>ziieth]^-5-inddyl>N/<<2-ineth]4'4Hiuindyl)ur^ 

N-(l-methyl-54ndolyl)>N/-<6-l8oquinolyl)nx^ 

N-(l-me£hyl*5-indolyl)>N^<(5*i8oquino]yl)urea, 

N-(l-methyl-5-ind61yl)-N/-(l-isoquinolyI) urea, 

N-(l-Methyl-5*indolyl)-N/-(4-i8oquinolyl) urea, 

25 

or a phaxmaceutically acceptable salt thereof. 

8. A compound according to any one of claims 1 to 7 for use in 
therapy. 

30 _ 

9. A pharmaceutical composition whidi comprises a compound 
according to any one of daims 1-7 and a pharmaceutically acceptable 
carrier or exdpient. 

35 10. A process for the preparation of a compound of formula (D or a 
pharmaceutically acceptable salt thereof, whidi process comprises: 
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(a) the coupling of a compound of fonnnla ODD; 

• # 

5 OD 
yri&. a c(niqpound of fozmula Cm}; 




10 

cm) 

wherein B is attached at the 4-, 6- or 6-poaition of the indde or inddline 
ring and A and B contain the appropriate functional groupCs) necessary to 

15 form the moiety -NRs'CONRg*- when coupled, wherein R5' and Rg' are R5 
and Rfi as defined in formula (D or groups convertible thereto, and the 
TatiaMes Ei*. Rg'. Rs'. RlO'» Bll'. R4' ^nd Ry' are Ri, Rg, R3. Rio, Ru, 
R4 and R7 respectively, as defined in fonnula (1), «r groups convertihle 
thereto, and thereafter optionally and as necessary and in any appropriate 

20 order, converting any Ri'. Rg*. Rs'. Rio'. Ru', Ri', Rs', Re* and H^' when 
other than Ri, Ra, R3, Rio, Ru, R4, R5, Re and Riy respedivdy to Ri, 
B2, E3, Rio, Ru, R4, R5, Eg and R7, interoonverting Ri, Rg, R3, Riq, 
^11* ^1 ^5* ^6 ^7t and finming a pharmaoeutically acceptable salt 
thereof or 

25 

(b) cyclising a compound of formula dV): 




30 



(IV) 
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wherein B4*, R5', B^' and R7' are as defined in fonnulae dD and 031) and 
C and D contain the appropriate fonctional groiqpCs) necessary to form the 
indole or indoline ring substituted by Ri\ B2** B3', Rio', and Ru' as 
5 defined in formula ODD, and thereafter optionally and as necessary in any 
appropriate order, converting any Ri*, R2', Rs', Rio', Rii', R4', Rs*, Re' 
and R7' when other than Ri, R2, R3, Rio, Rn, R4, Rs, Re and R7. to Ri, 
R2, R3, Rio. Rll. R4t R5. Re and R7» interconverting Ri, R2, R3, Rio, 
^11' ^> ^ and R7, and optionally thereafter forming a 
10 pharmaoeutically acceptable salt. 
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